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INTRODUCERE
Gradul ridicat al mortalitatii si morbiditatii la bolnavii cu osteoporoza impune

cdutarea unor strategii terapeutice tot mai complexe. Caderile la pacientii cu
osteoporozd reprezintd o cauza importanta pentru fracturile majore cu risc vital, mai
ales fracturi de col femural. Nici un medicament antiosteoporotic nu poate preveni
caderea, factor ce ar fi important pentru prevenirea fracturilor majore. Folosirea
tehnicilor de kinetoterapie cu scopul de a creste densitatea mineral osoasa pare a fi o
metoda ineficientd si datoritd ratei mare de abandon. Din acest punct de vedere
kinetoterapia trebuie s aiba ca si obiectiv prevenirea fracturilor i nu a osteoporozei
in sine. In acest context am considerat ci este importanti implementarea unui program
de kinetoterapie scurt, care are ca si scop ameliorarea tulburarilor de echilibru, a fortei
musculare, actionand astfel pe o serie de factori care intervin pe o parte considerabila
din ciclul patogenetic care va duce la caderi si posibile fracturi. Programul scurt de
kinetoterapie are rolul de a scade rata de abandon si astfel insuccesul terapeutic.

Pentru implementarea unui program de kinetoterapie care atinge aceste
obiective am ales exercitiile isokinetice. Exercitiile isokinetice se caracterizeaza prin
faptul ca rezultatele obtinute asupra sistemului miokinetic sunt rapide, pot fi bine
controlate prin dozarea parametrilor, pot fi relativ usor invatate si pana la ora actuala
nu au fost studiate la pacientii cu osteoporoza.

Lucrarea are doud pdrti: o parte teoretica si o de contributii personale.

Partea teoretica este structuratd in 6 capitole si reprezintd o sinteza a datelor
din literaturd de specialitate cu privire la osteoporoza, factorii de risc pentru cadere si
antrenamentul isokinetic.

Partea practica descrie pe larg rezultatele obtinute in urma studiilor descrise
mai sus precum si evaluarea statistici a datelor si emiterea de discutii pe baza
rezultatelor obtinute.

Lucrarea se 1Incheie cu prezentarea concluziilor generale, referinte

bibliografice.



CONTRIBUTII GENERALE

Studiul 1 — Corelatii intre datele demografice, factorii de risc si factori
serici la pacientii cu osteoporoza

Ipoteza de lucru

Studiul de fatd evalueazd datele demografice la un lot de pacienti cu
osteoporozd. Presupune cautarea unor corelatii similare cu a celor din alte studii, cu
incercarea de a gasi corelatii dintre datele demografice, parametrii antropometrici,
factorii de risc pentru osteoporoza si clearence-ul creatininic.

Material si metoda

Studiul s-a desfasurat in cadrul Spitalului Clinic de Recuperare, Cluj-Napoca
in perioada aprilie 2009-martie 2010.

In studiu am inclus 30 de pacienti cu diagnosticul de osteoporozi primara.
Studiul s-a derulat pe 10 zile de tratament.

Rezultate

Varsta medie in lotul studiat a fost de 65,87 ani (min. 58 ani — max. 72 ani).

Repartitia pe sexe a fost in favoarea femeilor 26 (86,67%) si doar 4 (13,33%)
barbati.

Se observa o usoara predominantd a supraponderabilitatii (53,33%), si doar un
caz de obezitate (3,33%), restul pacientilor fiind normoponderali (43,33%).

In lotul studiat la 7 bolnavi (23,33%) am observat antecedente eredocolaterale
pozitive pentru fracturi. Nu existd o corelatie semnificativa statistic intre antecedente
eredocolaterale pentru fracturi si sexul bolnavilor (p=1,00). Antecedentele
eredocolaterale de fracturi nu au avut o corelatie semnificativd statistic cu vérsta
(p=0,39), greutatea (p=0,66), BMI (p=0,22), nivelul seric de creatinind (p=0,52) si
Clearence-ul creatininic (p=0,36).

Antecedentele personale patologice nu au prezentat o corelatie semnificativa
statistic cu varsta (p=0,84), greutatea (p=0,72), BMI (p=0,88), nivelul seric de
creatinina (p=0,49) si Clearence-ul creatininic (p=0,33).

Studiul 2 — Evaluarea calitatii vietii la pacientii cu osteoporoza in urma
tratamentului isokinetic
Ipoteza de studiu

Prezumtia principald in studiul de fatd a fost ca folosind tehnicile de
antrenament isokinetic se poate ameliora calitatea vietii la pacientii cu osteoporoza
masurat prin chestionarul QUALEFFO-41 (Quality of Life Questionnaire of the
European Foundation for Osteoporosis).

Material si metoda

Lotul urmarit a fost cel prezentat in studiul 1, criteriile de includere, excludere,
perioada de urmarire, conditiile de aplicare ale tratamentului au fost identice. Am
evaluat in prima si ultima zi de tratament (ziua a 10-a).

Rezultate

Analizand rezultatele pe toate cele 7 domenii am avut ameliordri semnificative
inainte §i dupa tratament la toate item-urile.



Studiul 3 — Evaluarea echilibrului la pacientii cu osteoporoza in urma unui
tratament isokinetic
Ipoteza de studiu

Ipoteza porneste de la presupunerea ca antrenamentul isokinetic poate
ameliora tulburdrile de echilibru la pacientii cu osteoporoza si astfel sa scada
incidenta caderilor.
Material si metoda

Lotul urmarit a fost cel prezentat in studiul 1, criteriile de includere, excludere,
perioada de urmadrire, conditiile de aplicare ale tratamentului au fost identice.

Evaluarea a fost realizatd in prima si in ultima zi de tratament (ziua a 10-a).
Testele clinice de echilibru folosite au fost urmatoarele: testul ridicarii de pe scaun,
ridicare si mers, tandem test.
Rezultate

Nu a existat diferente semnificative Intre numarul de secunde din ziua 1 si ziua
10 la testul ridicarii de pe scaun si la testul ridicarii $i mers

A existat o corelatie semnificativa intre testul ridicarii de pe scaun si testul
ridicare si mers in prima zi (p=0,000000004), intre testul ridicarii de pe scaun si testul
ridicare si mers in ziua 10 (p=0,00000003).
Tandem testul s-a ameliorat cel mai mult In urma antrenamentului isokinetic,

dar fara a atinge pragul unei corelatii semnificative (p=0,06).

Studiul 4 — Evaluarea in dinamica a parametrilor isokinetici la pacientii cu
osteoporoza
Ipoteza de lucru

Diferite forme si programe de kinetoterapie in tratementul osteoporozei au fost
intens studiate. Studiul de fata porneste de la prezumtia ca un antrenament isokinetic
scurt poate creste forta musculard, precum si alti parametrii caracteristici
antrenamentului isokinetic. Prin cresterea fortei musculare se poate ajunge la
corectarea tulburarilor de echilibru, cu rol important in profilaxia caderilor si implicit
a fracturilor.

Material si metoda

Lotul urmarit a fost cel prezentat in studiul 1, criteriile de includere, excludere,
perioada de urmadrire, conditiile de aplicare ale tratamentului au fost identice.
Evaluarea s-a efectuat in fiecare zi de tratament, apoi au fost comparate datele
obtinute in dinamica.

In cercetare am folosit antrenamentul isokinetic cu scopul de a creste forta
musculara pentru membrele inferioare, pentru a ameliora implicit stabilitatea si
coordonarea astfel ameliorand echilibrul, si respectiv diminuand caderile.

Anteranamentul a inceput cu 15 minute de pedalare, fard rezistentd, dupa
care a inceput antrenamentul isokinetic propriu-zis, care a constat din tonizarea
muschilor coapsei, atat flexorii cdt si extensorii. Acest antrenament a avut
urmatorul protocol:

e 5 repetitii cu extensii 150"/s si flexii 150%/s ale genunchiului — 3 repetitii
e 20 secunde pauza
e 5 repetitii cu extensii 180"/s si flexii 180%/s ale genunchiului — 3 repetitii
e 20 secunde pauza
5 repetitii cu extensii 240°/s si flexii 240"/s ale genunchiului — 3 repetitii
20 secunde pauza
5 repetitii cu extensii 180%/s si flexii 180%s ale genunchiului — 3 repetitii
e 20 secunde pauza



e 5 repetitii cu extensii 150%/s si flexii 150%s ale genunchiului — 3 repetitii.
Antrenamentul s-a efectuat pentru ambii genunchi, protocolul fiind identic.
Rezultate
Pentru urmatorii parametrii am obtinut corelatii semnificative in ceea ce

priveste modificarile in decursul tratamentului: unghiul maxim de extensie, unghiul
maxim de flexie, cuplul maxim pe extensie, cuplul maxim pe flexie, unghiul peak
torque pe extensie, unghiul peak torque pe flexie, peak torque mediu pe extensie, peak
torque mediu pe flexie, puterea maxima pe extensie, puterea maxima pe flexie,
unghiul puterii maxime pe extensie, unghiul puterii maxime pe flexie, lucrul mecanic
maxim pe extensie, lucrul mecanic maxim pe flexie, lucrul mecanic mediu pe
extensie, lucrul mecanic mediu pe flexie, lucrul mecanic total pe extensie, lucrul
mecanic total pe flexie, anduranta la extensie, anduranta la flexie, timpul efectiv in
secunde, timpul total in secunde.

Aceste corelatii nu au fost semnificative in fiecare zi consecutiva de tratament.
Concluzii generale.

In urma studiilor obiectivul propus a fost atins.

In urma studiilor am putut trage urmitoarele concluzii generale:

1. din lotul urmarit 23,33% din pacienti au prezentat antecedente eredocolaterale
pozitive pentru fracturi, dintre acestea 85,71% au fost femei

2. din lotul de studiu 16,67% din pacienti au prezentat cel putin o fracturd in
antecedentele personale patologice, cei supraponderali au fost mai puternic
afectati decat normoponderalii

3. nu a existat o corelatie semnificativa statistic intre antecedentele personale
patologice si varsta, greutatea, BMI, creatinina, clearence-ul creatininic
ml/min

4. studiul a reusit sd demonstreze cd un antrenament isokinetic pentru coapse
poate creste calitatea vietii la pacientii cu osteoporozd evidentiat prin
chestionarul QUALEFFO-41

5. Antrenamentul isokinetic este 0 metoda eficientd de crestere a calitatii vietii.

6. Pe toti parametrii urmadriti din chestionarul QUALEFFO-41, am obtinut
imbundtitiri semnificative statistic, indiferent de statusul initial: durere,
functia fizicd, activitati de zi cu zi, treburi casnice, mobilitate, activititi in
timpul liber §i activitati sociale, aprecierea starii de sanatate in ansamblu,
functia mentala

7. nu am gdsit corelatii semnificative statistic pentru testele de echilibru
interpretate separat, doar impreund, astfel testul ridicarii de pe scaun si testul
ridicare si mers s-au corelat puternic cu rezultatele obtinute in prima si ultima
zi de tratament

8. la antremanetul isokinetic la toti parametrii am obtinut ameliorari
semnificative statistic; aceste valori au fost: unghiul maxim de extensie,
unghiul maxim de flexie, cuplul maxim pe extensie, cuplul maxim pe flexie,
unghiul peak torque pe extensie, unghiul peak torque pe flexie, peak torque
mediu pe extensie, peak torque mediu pe flexie, puterea maxima pe extensie,
puterea maxima pe flexie, unghiul puterii maxime pe extensie, unghiul puterii



maxime pe flexie, lucrul mecanic maxim pe extensie, lucrul mecanic maxim

pe flexie, lucrul mecanic mediu pe extensie, lucrul mecanic mediu pe flexie,
lucrul mecanic total pe extensie, lucrul mecanic total pe flexie, anduranta la
extensie, anduranta la flexie, timpul efectiv in secunde, timpul total in secunde
9. diferenta de fortd dintre membre inferioare poate fi o cauzd frecventd de
cadere la pacientii cu osteoporoza

10. In cazul parametrilor isokinetici enumerati am observat o ameliorare si in doud
zile consecutive de tratament si nu doar fatd de prima si ultima zi de tratament
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INTRODUCTION

The elevated mortality and morbidity degree in patients with osteoporosis
requires utilizing more and more complex therapeutic strategies. Falling in patients
with osteoporosis represents an important cause for major life- threatening fractures,
especially femoral ones. No medication for osteoporosis can prevent falling, an
important factor in the prevention of major fractures. Using kinetotherapy techniques
with the purpose of increasing bone mineral density appears to be an inefficient
method also because of the high abandonment rate. From this perspective
kinetotherapy must have as an objective the prevention of fractures and not of the
osteoporosis itself. In this context I have considered important the implementation of
a short kinetotherapy program with the purpose of improving balance disturbances,
muscle strength, therefore acting on a series of factors that intervene on a considerable
part of the pathogenetic cycle which will lead to falling and possible fractures. The
short kinetotherapy program has the role of decreasing the abandonment rate and
therefore therapeutic failure.

In order to implement a kinetotherapy program that reaches these objectives I
have chosen isokinetic exercises. Some of the characteristics of isokinetic exercises
are that the results obtained on the myokinetic system are quick, can be well
controlled by dosing parameters, can be learned in a relatively easy manner and they
have not been studied in patients with osteoporosis to this day.

The paper is composed of two parts: a theoretical part and one of personal
contributions.

The theoretical part is structured in 6 chapters and represents a synthesis of the
data from specialty literature regarding osteoporosis, the risk factors for falling and
the isokinetic treatment.

The practical part broadly describes the results obtained following the
formerly described studies as well as the statistic evaluation of the data and emitting
discussions based on the results obtained.

The paper ends with the presentation of the general conclusions,
bibliographical references.

GENERAL CONTRIBUTIONS
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Study no.1- Correlations between the demographic data, the risk factors and the
serum factors in patients with osteoporosis

Working hypothesis

The present study evaluates the demographic data in a lot of patients with
osteoporosis. It involves searching for similar correlations with those of other studies,
while trying to find correlations between the demographic data, antropometric
parameters, risk factors for osteoporosis and creatininic clearance.

Material and method

The study took place in the Clinical Rehabilitation Hospital, Cluj- Napoca,
Romania, between April 2009 and March 2010.

In the study I have included 30 patients with the diagnostic of primary
osteoporosis. The study had a duration of 10 days of treatment.

Results

The average age in the studied lot was 65.87 years (a minimum of 58 years
and a maximum of 72).

The repartition on basis of gender has been favorable to women: 26 (86.67%)
and only 4 (13.33%) men.

You can notice a light predominance of overweight individuals (53.33%) and
only one case of obesity (3.33%), the rest of the patients having a normal weight
(43.33%).

In the studied lot 7 of the patients (23.33%) presented positive family history
for fractures. There is no significant statistic correlation between the family history
positive for fractures and the patient’s gender (p=1.00). The family history positive
for fractures have not had a statistically significant correlation with the age (p=0.39),
weight (p=0.66), BMI (p=0.22), the seric level of creatinine (p=0.52) and the
creatininic Clearance (p=0.36).

The past medical history has not presented a statistically significant correlation
with age (p=0.84), weight (p=0.72), BMI(p=0.88), the seric level of creatinine
(p=0.49) and the creatinine Clearance (p=0.33).

Study no. 2- Evaluating the quality of life in patients with osteoporosis following
isokinetic treatment
Hypothesis of study

The main presumption in the present study has been that by using the
isokinetic training techniques you can improve the quality of life in patients with
osteoporosis measured through the QUALEFFO-41 (Quality of Life Questionnaire of
the European Foundation for Osteoporosis).

Material and method

The studied lot has been the one presented in study no. 1, the inclusion and exclusion
criteria, the monitoring period and the conditions in which the treatment was applied
have been identical. The evaluation has been done in the first and last day of treatment
(day 10).

Results

Analyzing the results on all 7 fields we have noticed significant ameliorations before
and after treatment on all items.

Study no. 3- Evaluating balance in patients with osteoporosis following isokinetic
treatment

Working hypothesis

The hypothesis starts form the presumption that isokinetic treatment can
improve balance disturbances in patients with osteoporosis and therefore lower the
incidence of falling.
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Material and method

The studied lot was the one presented in study no. 1, the inclusion and
exclusion criteria, the study period, the conditions of applying the treatment have been
identical.

The evaluation was realized in the first and last day of treatment (day 10). The
clinical balance tests used were the following: the chair rising test, the stand up and
walking test and the tandem test.

Results

There have been no significant differences between the number of seconds
from day 1 and day 10 in the chair rising test the stand up and walking test.

There has been a significant correlation between the chair rising and the stand
up and walking test on day 1 (p=0.000000004) and between the chair rising test and
the stand up and walking test on day 10 (p=0.0000003).

The tandem test has improved the most following isokinetic treatment but
without reaching the threshold of a significant correlation (p=0.06).

Study no. 4- Dynamically evaluating the isokinetic parameters in patients with
osteoporosis
Working hypothesis

Various forms and kinetotherapy programs for the treatment of osteoporosis
have been intensely studied. The present study starts from the presumption that a short
isokinetic treatment can increase muscle strength as well as other parameters that are
characteristic for isokinetic treatment. By increasing muscle strength one can end up
correcting balance disturbances, with an important part in the prophylaxis of falling
and implicitly of fractures.

Material and method

The studied lot has been the one presented in study no. 1, the criteria of
inclusion, exclusion, the study period and the conditions of applying the treatment
have been identical. The evaluation has been done every day of the treatment, after
which the data obtained in dynamics has been compared.

During the research process the isokinetic treatment was used with the purpose
of increasing muscle strength for the lower members, implicitly improving stability
and coordination therefore improving balance and diminishing falling.

The training started with 15 minutes of pedaling, no resistance, after which the
actual isokinetic treatment has begun. The treatment consisted of toning thigh
muscles, the flexors as well as the extensors. The training had the following protocol:

e 5 repetitions with extensions and flexions of the knee at 150%s — 3 repetitions
e 20 seconds break
e 5 repetitions with extensions and flexions of the knee at 180%/s -3 repetitions
e 20 seconds break
5 repetitions with extensions and flexions of the knee at 240°/s — 3 repetitions
20 seconds break
5 repetitions with extensions and flexions of the knee at 180%s -3 repetitions
20 seconds break
5 repetitions with extensions and flexions of the knee at 150°/s — 3 repetitions
The training was identical for both of the knees.

General conclusions
Following the studies the set objective has been reached.
Following the studies we could draw the following general conclusions:
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10.

From the studied lot 23.33% of the patients featured past medical history
positive for fractures, out of which 85.71% were females

From the studied lot 16.67% of the patients displayed at least one fracture
in the past medical history, the overweight being more affected than those
with a normal weight

There has been no significant correlation between the past medical history
and the age, weight, BMI, creatinine and the creatinine clearance ml/ min
The study has managed to prove that an isokinetic treatment for thighs can
increase the quality of life in patients with osteoporosis, fact measured by
utilizing the QUALEFFO-41 questionnaire

The isokinetic treatment is an efficient method for increasing the quality of
life

On all the parameters followed from the QUALEFFO-41 questionnaire,
we have obtained statistically significant improvements, no matter the
initial status: pain, physical function, daily activities, household chores,
mobility, spare time and social activities, appreciating the general health
state, mental function

No significant statistical correlations have been found for the balance tests
interpreted separately but only together, therefore the chair rising test and
the stand up and walking test were strongly correlated with the results
obtained in the first and last days of treatment

In the isokinetic treatment statistically significant ameliorations have been
obtained in all parameters; these values have been: the maximum
extension angle, the maximum flexion angle, the maximum couple per
extension, the maximum couple per flexion, the peak torque angle per
extension, the peak torque angle per flexion, the peak torque medium per
extension, the peak torque medium per flexion, the maximum power per
extension, the maximum power per flexion, the angle of the maximum
power per extension, the angle of the maximum power per flexion, the
maximum mechanics per extension, the maximum mechanics per flexion,
the medium mechanics per extension, the medium mechanics per flexion,
the total mechanics per extension, the total mechanics per flexion, the
extension endurance, the flexion endurance, the effective time measured in
seconds, the total time measured in seconds

The difference in force between the inferior members can be a cause of
falling in patients with osteoporosis

In the case of the enumerated isokinetic parameters an amelioration has
been observed not only comparing the first and last days of treatment but
also in two consecutive treatment days
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